Prostaglandin E2 production by renal inner medullary tissue slices: effect of metabolic inhibitors.
Increasing oxygen from 5 to 95% has previously been shown to increase prostaglandin (PG) production in renal inner medullary slices. The possible role of oxidative phosphorylation in this process was investigated. The oxidative phosphorylation inhibitors, dinitrophenol (DNP), oligomycin, and cyanide were evaluted for their effects on PGE2 production and ATP levels. None of the inhibitors affected PGE2 synthesis, although they lowered ATP levels at the concentrations tested. In contrast, incubation of inner medullary tissue slices with 0% oxygen resulted in decreases both in PGE2 and ATP levels. This suggests that the effect of oxygen on prostaglandin synthesis may be due to substrate limiting effects rather than an effect on oxidative phosphorylation. When 22 mM 2-deoxyglucose was added to the incubation medium or when glucose was omitted, PGE2 levels increased. Sodium fluoride, presumably acting as a glycolytic inhibitor, increased PGE2 levels, with a maximal effect at 10 mM. ATP levels were 37% of control values with 20 mM NaF. This indicates that glucose may inhibit prostaglandin synthesis. These results indicate that oxygen (substrate) availability can limit inner medullary PGE2 production. In view of the low pO2 in the inner medulla, especially during antidiuresis, oxygen can potentially regulate prostaglandin production in this tissue.